Lack of myostatin reduces MyoD induced myogenic potential of primary muscle fibroblasts.
Conversion of skin fibroblasts into myoblasts by transducing the cells with myogenic master regulator MyoD has been in practice for more than two decades. The purpose of such conversion is due to scarcity of muscle biopsies during muscle wasting, hence conversion of fibroblasts to myogenic lineage from various genetic backgrounds offers a great alternative for cell therapies. Here, we have investigated if eliminating Myostatin, a potent negative regulator of myogenesis, could improve the myogenic conversion of fibroblasts. In the present study, we have isolated primary muscle fibroblasts from the skeletal muscles of wild-type (WT) and myostatin null (Mstn(-/-)) mice and transduced the muscle fibroblasts with MyoD using adenoviral, lentiviral transduction, and electroporation methods. In contrast to what we predicted, it is only in WT muscle fibroblasts we detected significant ectopic expression of MyoD, and myogenic conversion. Muscle fibroblasts from Mstn(-/-) genotype failed to take up as much MyoD using the three methods and, therefore, failed to form myotubes. The aforesaid condition of greater MyoD uptake by WT muscle fibroblasts was attributed to the presence of adenoviral receptors, which facilitated adenoviral transduction. However, in Mstn(-/-) fibroblasts we detected negligible levels of adenovirus receptors. Moreover, we also detected significantly higher levels of MyoD antagonists, c-Fos, c-Jun, and cyclin D1 in Mstn(-/-) muscle fibroblasts. Taken together, our results demonstrate that lack of myostatin reduces myogenic potential of muscle fibroblasts by inhibiting MyoD function.